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Health professionals’ perspectives on information provision  
for patients with brain tumours and their families 
 
Abstract 
A significant number of patients diagnosed with primary brain tumours report unmet information needs. Using 
concept mapping methodology, this study aimed to identify strategies for improving information provision, and 
to describe factors that health professionals understood to influence their provision of information to patients 
with brain tumours and their families. Concept mapping is a mixed methods approach that uses statistical 
methods to represent participants’ perceived relationships between elements as conceptual maps. These maps, 
and results of associated data collection and analyses, are used to extract concepts involved in information 
provision to these patients. Thirty health professionals working across a range of neuro-oncology roles and 
settings participated in the concept mapping process.  
Participants rated a care coordinator as the most important strategy for improving brain tumour care, with 
psychological support as a whole rated as the most important element of care. Five major themes were identified 
as facilitating information provision: health professionals’ communication skills, style and attitudes; patients’ 
needs and preferences; perceptions of patients’ need for protection and initiative; rapport and continuity between 
patients and health professionals; and the nature of the health care system. Overall, health professionals 
conceptualised information provision as ‘individualised’, dependent on these interconnected personal and 
environmental factors. 
Keywords: brain tumour, health professionals, information provision, communication, supportive care, concept 
mapping 
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Introduction 
Primary brain tumours make up about 1% of incident cases of cancer, but are responsible for 4% of the cancer 
burden of disease (Australian Institute of Health and Welfare (AIHW), 2010, AIHW and Australasian 
Association of Cancer Registries, 2010). Patients often experience poorer quality of life due to seizures, fatigue, 
cognitive and behavioural symptoms and side effects, and social changes affecting employment and driving 
(Andrewes et al., 2003, Faithfull et al., 2005, Halkett et al., 2010). Poorer quality of life may also result from 
unmet supportive care needs. Across studies, a significant proportion of patients and relatives have reported that 
they did not receive enough or needed more information about their illness, treatment or care (Janda et al., 2006, 
Rozmovits et al., 2010,Parvataneni et al., 2011). Meeting patients’ information needs is essential for coping and 
reducing uncertainty (Lazarus and Folkman, 1984), participating in treatment decisions and giving informed 
consent (Elkin et al., 2007), taking actions to prepare for the future (Back et al., 2008), and ensuring care is 
appropriate and responsive to an individual’s needs (Haggerty et al., 2003). 
Interventions to meet the information needs of other cancer populations have aimed to improve: the accessibility 
of information (e.g. consultation recordings) (Tattersall and Butow, 2002); health professionals’ communication 
skills (Fallowfield et al., 2003); patients’ participation in consultations (e.g. question prompt lists) (Clayton et 
al., 2007); or continuity of care (e.g. care coordinators) (Walsh et al., 2011). However, evidence of the efficacy 
of these strategies is largely confined to specific populations (Gaston and Mitchell, 2005), and the suitability of 
these interventions for patients with brain tumours is not known. 
Research on patients’ and carers’ unmet needs is essential to the development of supportive interventions. As 
health professionals are patients’ preferred source of information about their disease (Koutsopoulou et al., 2010), 
their involvement can help ensure that interventions are suitable for the setting (Hoving et al., 2010). This 
research identified interventions to improve information provision for people with brain tumours and their 
families that health professionals identified as clinically acceptable. We also described the factors that health 
professionals believed influenced information provision to patients with brain tumours and their families. 
Methods 
Participants 
Purposive sampling was used to select health professionals involved in brain tumour patient care, from diverse 
occupations (nurses, social workers, neurosurgeons, oncologists, allied health workers), settings (public and 
private hospitals, community settings) and locations (regional and metropolitan). Thirty participants were 
recruited via presentations at hospitals and conferences, and by invitation using snowball sampling. Participants 
were most commonly female (87%), nurses (67%), working in the hospital setting (73%), shown in Table 1.   
Study design 
We used a mixed methods approach called Concept Mapping (CM), which enables participants to identify key 
elements and the relationships between them (Trochim and Kane, 2005). These elements are integrated using 
multivariate analyses (Johnsen et al., 2000), with results displayed as ‘maps’ that can be used to facilitate 
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discussion of higher order concepts not explicitly identified by participants (Southern et al., 1999). CM involves 
three data collection steps, each with associated analyses: item generation, structuring, and interpretation (Figure 
1). Participants in initial data collection steps were invited to participate in subsequent steps to allow them to 
confirm or dispute initial results, however, not all were available (see Table 1). This research was approved by 
relevant ethics committees. 
Item generation 
In face-to-face or telephone interviews, 16 participants brainstormed strategies (interventions, actions, resources 
or services) to complete the prompt: “I think a patient newly diagnosed with a brain tumour needs...” This 
prompt was selected to generate strategies for improving information provision, and elements of care with which 
information provision may ‘compete’. Brainstorming continued until saturation (i.e., no new strategies were 
suggested). Responses were supplemented with suggestions for improving care drawn from transcripts from an 
earlier study with brain tumour patients and carers (Janda et al., 2006).  
From the original 649 responses, 42 strategies were selected following three steps: 1) obvious redundancies were 
removed; 2) among similar strategies, strategies were selected for clarity and brevity; and 3) a random selection 
was made of other strategies (Trochim and Linton, 1986).  
Structuring (sorting and rating) 
Seventeen participants individually sorted and rated the 42 strategies via a password-protected internet site. 
Three sorting instructions were given: 1) sort the strategies according to how similar they are (and not according 
to importance or feasibility); 2) each strategy can only be placed into one category; and 3) do not place all 
strategies into a single category, nor create separate categories for each strategy. Participants rated each strategy 
on three dimensions: importance, feasibility, and existence (i.e. the extent to which a strategy was performed), 
using Likert scales (1: not at all - 5: extremely/fully). 
Data were analysed using Concept Systems software version 4.0. Non-metric multidimensional scaling (MDS) 
of the sorting data generated a set of X-Y values plotted as a ‘point map’, depicting the relationship between 
strategies represented as points (Kruskal and Wish, 1978). MDS also produced a ‘stress value’, reflecting the 
goodness-of-fit of the results to the original data (Trochim, 1993). Stress values of 16-35% are typically used as 
benchmarks of map validity (Trochim, 1993, Kane and Trochim, 2007). Points were grouped into clusters via 
hierarchical cluster analysis using Ward’s algorithm (Trochim and Kane, 2005), such that each cluster had a 
distinguishable theme, which became the cluster name. 
A mean rating was calculated for each strategy, for each dimension. Mean ratings for two dimensions were 
plotted onto a Go-Zone graph, which is divided into quadrants based on overall means (Trochim and Kane, 
2005). Each cluster received a rating for each dimension based on the means of its constituent strategies. 
Strategies were ranked according to their mean rating for each dimension, and ranks examined by participant 
groups (categorised by occupation, setting, experience, and workload). The lowest and highest ranks by a 
participant group were taken to reflect variation in ranks.  
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Interpretation 
In 7 interviews and 3 group sessions, 18 participants were presented with: the 42 strategies; point and cluster 
map; Go-Zone graph for importance and feasibility; and the rank and variation in ranks of 13 strategies, selected 
for high importance ratings (suggesting potential for intervention), or considerable variation in ranks (suggesting 
they may generate discussion). Participants commented on the validity and meaning of the maps and ratings. 
Interviews and focus groups lasted 1-2 hours and were audio-taped and transcribed. Recruitment, data collection 
and analysis ceased at saturation (i.e. no new themes identified).  
Transcripts were analysed thematically utilising open, axial, and selective coding (Glaser and Strauss, 1967). 
During open coding, participant responses were compared for similarities and differences, and conceptual labels 
applied. In axial coding, initial codes were scrutinised to ensure they were fully elaborated, and connections 
between codes examined. In selective coding, links between codes were mapped to allow integration around 
central themes, which were re-examined and refined. Two researchers coded the data independently and 
discussed the codes to reach consensus. 
Results 
Figure 2 shows the point and cluster map which resulted from analysis of participants’ sorting data. Each point 
on the map represents one of the 42 strategies; points (strategies) closer together were more commonly sorted 
together. The resulting stress value was 30%, suggesting the map is a valid interpretation of the sort data (Kane 
and Trochim, 2007). Each strategy belongs to one of eight clusters, determined using hierarchical cluster 
analysis. Table 2 lists the 42 strategies, grouped by cluster, together with their mean ratings.  
A care coordinator (strategy 4) had the highest mean importance rating (4.88). Prognosis to be discussed with the 
patient and family (strategy 8), more information to be shared about tumour positioning (strategy 24), and 
information on driving (strategy 5) shared the highest mean feasibility rating (4.47). Use of a screening 
mechanism for distress (strategy 9) scored lowest for importance (3.35), while credentialing of brain tumour 
surgery (strategy 35) had the lowest feasibility and existence ratings (3.18 and 1.94, respectively). 
Figure 3 shows the Go-Zone graph for importance and feasibility. The Go-Zone, which contains strategies rated 
above the mean for both dimensions, contained 16 strategies, including at least one strategy from each cluster, 
and all four strategies from the Psychological support cluster. The Go-Zone also included two strategies relating 
to question asking: information to enable the patient or carer to ask questions (strategy 34), and for doctors to 
encourage patients to ask questions (strategy 17). 
In interpretation sessions, participants agreed that the cluster map contained the elements necessary for ideal 
brain tumour patient care. However, most health professionals believed that the Communication cluster had a 
more central role than the map suggested, linking all aspects of care. Communication between different health 
professionals was described as integral for information exchange. Five main themes emerged as influencing 
information provision. 
Health professionals’ characteristics 
Health professionals’ communication skills, style, and attitudes were highlighted as influencing the type and 
amount of information given to patients. Many health professionals had experienced situations where providing 
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information was difficult, such as when patients had experienced cognitive or behavioural changes. Providing 
information about potential negative outcomes was also difficult; however, many participants were expressed 
frustration when patients or families were poorly informed. 
“The husband [was] saying ... ‘What is cognitive impairment, why is she like this, why is she changing so 
much?’ .. I found it really hard that no one had given them the information that this could happen.” (Participant 
2) 
Greater emphasis was reportedly given by some health professionals to procedural aspects and symptoms over 
psychosocial needs. Poor communication between health professional groups, particularly between hospital and 
community settings, also hampered information provision.  
Patients’ needs and preferences 
Participants reported tailoring information to meet patients’ individual needs, such as their level of distress. This 
also included recognising and responding to patients’ information-seeking preferences, respecting their right ‘not 
to know’, while providing more information to those who sought it. Many participants reported informally 
assessing patients’ understanding, trying alternative approaches if they thought a patient did not comprehend. 
However, time and resources were constraints, with one participant concluding that, 
“it would be a low priority - like just as long as you’re giving the patient something.” (Participant 15) 
Some participants determined patients’ information needs based on their demographics (age, education), or 
disease characteristics (tumour aggressiveness, cognitive deficits), providing less or simplified information to 
older or less educated patients, or more detailed information ‘early on’ to patients with more aggressive tumours, 
to ensure information was provided when the patient could understand and communicate.  
Protectiveness and initiative 
Health professionals described ‘protecting’ patients, avoiding creating false hope or expectations which could 
not be met (because of cost or access issues), or causing distress. Some nurse participants also expressed 
protectiveness regarding clinical trials, which they described as ‘mercenary’, expensive, and offering little 
potential for cure.  
Many participants wanted to protect patients from ‘unnecessary’ information. However, what information was 
‘unnecessary’ was highly contentious, particularly regarding preparing wills or advanced health directives before 
surgery, potential cognitive or behavioural changes, and treatment pathways. Generally, those who cared for 
patients later in the disease trajectory recommended discussing these issues as part of routine practice, to prepare 
patients and families for the future. In contrast, those who saw patients earlier in their trajectory were more likely 
to express concern that this information could reduce hope.  
“I almost see that as being fatalistic you know – ‘oh before I go and have a procedure I’d better make sure my 
will’s in order’ .. I don’t think I’d see that as being the thing you need before .. surgery.” (Participant 24) 
Contradictory views were also expressed regarding patient initiative. Although many suggested that patients 
should be ‘leaders’ in information exchange, and would ask for extra information if they needed it, participants 
acknowledged that patients may be unable to do so.  
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Rapport and continuity 
Having rapport and continuity with the same health professionals was reported to enable patients to be more 
open in their enquiries, and health professionals to better understand and respond to patients’ needs. Some 
participants described the doctor-patient relationship as a power relationship, as some patients were nervous 
talking to their doctors, or needed to be granted ‘permission’ to feel comfortable asking for further information. 
“A lot of patients say, ‘oh, the doctor’s far too busy for me to ask my question’. And they sort of minimise their 
access to whatever it is they need.” (Participant 4) 
However, many participants reported gradual changes in information-seeking behaviours and doctor-patient 
relationships, particularly as patients gained access to information from sources such as the internet.  
Health care system issues 
Many participants reported a deficiency of suitable information resources targeted at brain tumour patients. 
Although existing resources were judged as high quality, many participants wanted more up-to-date resources, 
tailored to Australian patients. In contrast, some participants reported that existing resources and services were 
underutilised.  
“If they haven’t been given our number by somebody at hospital or one of their health care providers – a lot of 
people don’t know about us or don’t know what services we do provide.” (Participant 7) 
Fragmented care was also reported, and was seen to impede the delivery of optimal care. Poor continuity and 
coordination often occurred because patients received different treatments, by different health professionals, 
and/or in departments or hospitals with different systems. This sometimes led to a diffusion of responsibility, 
whereby it was not clear whose role it was to provide information to patients.   
Discussion 
Participants rated a care coordinator as the most important strategy for improving patient care. Support for care 
coordination was confirmed in the results of the qualitative analysis findings. Continuity of care and ongoing 
relationships between patients and health professionals were highlighted as both facilitating patients’ expressions 
of information need, and health professionals’ responses to these cues. The need for care coordination was also 
suggested by reports of fragmented care, which has been highlighted by brain tumour patients themselves as a 
barrier to information-seeking (Leavitt et al., 1996). Coordination of care has been previously recommended to 
improve the provision of consistent, timely, appropriate information tailored to patients’ needs, across the 
disease trajectory (National Cancer Control Initiative, 2002, Australian Cancer Network Adult Brain Tumour 
Guidelines Working Party, 2009, Walsh et al., 2011,). However, variations in care coordination practices, and a 
lack of appropriate outcomes and indices for evaluation, have limited efforts to evaluate its effectiveness (Yates, 
2004, Young et al., 2011).  
Looking across strategies, the Psychological support cluster had the highest importance rating, highlighting its 
significance for optimal patient care. However, participants’ interpretation of the cluster map suggests that 
communication between health professionals and coordination of care, are just as essential to improving brain 
tumour care as a whole.  
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Further results corroborate findings in other studies that there is wide variability in how information is provided 
to cancer patients (Gaston and Mitchell, 2005, Edwards et al., 2009). Qualitative results suggest that health 
professionals try - at least informally - to tailor information to patients’ preferences, which may improve 
satisfaction and lower distress (Thomas et al., 1999). Participants also reported tailoring information depending 
on patients’ demographics and disease characteristics. Tailoring of information by patient age, socioeconomic 
position (Frojd et al., 2007), race (Street et al., 2007), perceived intelligence, and number of dependents (Burton 
and Parker, 1997) has been previously reported. Although preferences may be similar among persons with 
common characteristics, stereotyping occurs if group characteristics are automatically assigned to an individual 
(van Ryn and Burke, 2000). As stereotyping can reduce cognitive processing load, it is not surprising that it is 
utilised by health professionals who work with brain tumour patients, who often experience time pressure, task 
complexity and highly emotional challenging environments (van Ryn and Burke, 2000). However, given that 
stereotyping may lead to incorrect perceptions, formal assessment of patients’ needs and preferences may enable 
more appropriately tailoring of information (Kiesler and Auerbach, 2006). 
Information provision appears to be influenced by protectiveness, exhibited by some nurse participants in 
relation to clinical trials. Although a number of factors have been shown to limit trial recruitment by physicians 
(Ellis, 2000, Ford et al., 2011), the views of other health professionals are less well known. Burnett et al. (2001) 
reported on the views of nurses in a US cancer centre towards clinical trials. Although almost all believed that 
research was important to improve future care, only half agreed that patients should be encouraged to participate, 
or thought participants were well informed. Given that non-physician clinicians may clarify and interpret the 
information presented by physicians (Koutsopoulou et al., 2010), professional development training about the 
goals and ethical standards of clinical trials may improve recruitment outcomes. 
Protectiveness was also apparent in discussions regarding ‘unnecessary information’. Avoiding discussion of 
‘bad news’ and upholding ‘hope’ for patients’ perceived psychological benefits have previously been described 
(Tuckett, 2004). However, as health professionals who treated patients later in the disease journey reported, 
discussing the future enables the patient to make decisions and take action whilst still able to. The difficulty of 
balancing truth telling and hope has been reported in palliative care settings, but little evidence is available to 
guide health professionals (Begley and Blackwood, 2000, Clayton et al., 2005). Support for health professionals 
who must balance these disparate concepts may help prevent psychological morbidity and burnout. 
It was perhaps surprising to observe that health professionals relied heavily on patients to express their 
information and support needs. This was evident in the qualitative results and in participants’ high importance 
ratings for ‘information to enable the patient or carer to ask questions’ and ‘for doctors to encourage patients to 
ask questions’. Studies have shown that more information is given to patients who ask questions, express 
concerns or give opinions (Street, 1991). Increased question-asking could also help to reduce the doctor-patient 
power imbalance described by some participants. However, interventions to increase patients’ question asking 
may not be suitable for patients with physical, cognitive or emotional impairments.  
Limitations 
This study involved a relatively small number of health professionals, particularly medical specialists, and 
participant characteristics varied across data collection steps. However, purposive sampling and saturation were 
used in qualitative phases, and improvements in CM quantitative results typically peak at around 40 participants 
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(Kane and Trochim, 2007). According to CM methodology, the same participants are not required for each 
activity, as long as diversity is preserved and saturation reached (Kane and Trochim, 2007).  However, maps and 
ratings may have differed with participation of more varied professions. Strategies rated as highly important and 
feasible may be clinically well accepted; however, more innovative ideas may have been suppressed. 
Conclusions 
This study extracted potential targets for interventions to address the information needs of brain tumour patients 
and their families. Standardised approaches to identifying patients’ needs and preferences may assist health 
professionals to tailor the information they provide. Patients may also benefit from interventions to encourage 
them to ask questions and express their information needs. Care coordination and improved communication 
across settings are recommended to improve information provision for this patient group.  
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Table 1: Characteristics of participants overall and in each concept mapping step 
  Overall 
(n=30) 
Item generation
(n=16) 
Structuring 
(n=17) 
Interpretation 
(n=18) 
  n % n (%) n (%) n (%)  
Sex           
male  4 (13.3) 3 (18.8) 3 (17.6) 3 (16.7)  
female  26 (86.7) 13 (81.2) 14 (82.4) 15 (83.3)  
Profession           
nurse  20 (66.7) 8 (50.0) 10 (58.8) 10 (55.6)  
social worker  3 (10.0) 3 (18.8) 2 (11.8) 3 (16.7)  
support/advocacy organisation  2 (6.7) 2 (12.5) 2 (11.8) 1 (5.6)  
neurosurgeon  1 (3.3) 1 (6.3) 1 (5.9) 1 (5.6)  
radiation oncologist  1 (3.3) 1 (6.3) 1 (5.9) 0 -  
general practitioner  1 (3.3) 0 - 0 - 1 (5.6)  
other  2 (6.7) 1 (6.3) 1 (5.9) 2 (11.1)  
Work setting           
public hospital/health service  11 (36.7) 7 (43.8) 8 (47.1) 3 (16.7)  
private hospital &/or practice  11 (36.7) 1 (6.3) 1 (5.9) 1 (61.1)  
both public & private hospital  2 (6.7) 2 (12.5) 2 (11.8) 1 (5.6)  
non-profit organisation  6 (20.0) 6 (37.5) 6 (35.3) 3 (16.7)  
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Fig. 1 Diagram of concept mapping steps and analysis 
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Fig. 2 Point and cluster map showing the perceived relationships between the 42 strategies revealed by 
participants’ sorting activity. As exemplified by statements 34 & 37, points (strategies) that fall closer together 
are more conceptually related.  
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Table 2: Strategies and importance (I), feasibility (F), and existence (E) ratings by cluster 
Strategy  I F E 
Cluster 1: Tools for health professionals Average value 4.13 3.96 2.52
15 Maintain a patient-held record of their treatment 4.29 4.00 2.63
9 Use of a prompt or screening mechanism to assess distress  3.35 3.53 2.06
6 Directory of available & appropriate services to enable easier referral 4.47 4.12 2.44
2 Standardised information pack to pull resources from 4.41 4.18 2.94
Cluster 2: Psychological support Average value 4.59 4.26 3.50
3 Patient database to keep in touch/monitor appointments 4.53 4.12 2.56
8 For prognosis to be discussed with the patient & family 4.59 4.47 4.25
17 For doctors to encourage patients to ask questions & help them feel 
comfortable asking questions 
4.65 4.24 3.50
28 For a support person to be present whilst the diagnosis is received 4.59 4.24 3.69
Cluster 3: Specialist services Average value 4.31 3.89 2.57
38 Training for non-specialist staff about how brain tumour patients are 
different from other cancer patients 
4.47 3.76 2.44
35 Credentialing of brain tumour surgery as a subspecialty in neurosurgery 3.88 3.18 1.94
31 Staff to be trained on how to communicate 4.76 4.00 2.63
26 Referral to palliative care whilst receiving active treatment 3.94 3.94 3.00
42 Ascertain the medium most suitable for a patient to receive information  4.00 3.76 2.56
22 Specialists to refer patients to advocacy groups & networks 4.29 4.00 2.29
10 Assess how much/well a patient understands information given to them  4.00 4.18 2.44
11 Appropriate timely referrals across all disciplines 4.59 4.06 2.75
4 A care coordinator to follow patients, oversee their care, be a point of 
contact and someone to ask questions of 
4.88 4.12 3.06
Cluster 4: Multidisciplinary care Average value 4.31 4.22 2.77
12 A diagram showing elements of care & health professionals involved 4.24 4.00 2.06
13 Give appropriate information to patients at certain points on a pathway 4.24 4.00 2.63
21 For patients & families to be informed about the staff members & roles 4.29 4.41 3.13
24 More information shared about tumour positioning & potential deficits 4.47 4.47 3.25
Cluster 5: Family support Average value 4.21 4.10 2.91
18 Australian versions of information for patients 3.94 3.82 3.29
19 Information re complementary and alternative therapies: what information 
to look for, questions to ask 
3.76 4.06 2.41
20 Modeling & practice for carers on responding to challenging behaviours 4.53 4.24 2.69
25 Information about clinical trials 4.00 4.06 2.94
39 Awareness/information days for patients, family & friends 4.41 4.18 3.35
41 A ‘how to’ manual for caregivers on dealing with mood swings, 
behaviour changes, cognitive/physical deficits & coping skills 
4.59 4.24 2.75
Cluster 6: Information Average value 4.32 4.20 3.06
27 Guidance for seeking information on the internet 4.12 4.35 2.88
29 Help with weighing up options & making treatment decisions 4.53 3.94 3.18
30 Information about what to do before having surgery (e.g. wills, bank 
accounts) 
3.88 4.29 2.69
32 Information on how to ask for a second opinion 4.24 4.00 2.75
34 Information to enable the patient or carer to ask questions 4.59 4.24 3.44
37 Information on the process while they are in hospital & after 4.59 4.35 3.44
Cluster 7: Communication Average value 4.11 3.99 2.88
1 To be allowed to not know or not be informed if they do not want to be 4.00 3.65 2.94
7 Direction in how to get help in terms of community nursing 3.94 4.35 2.94
14 Telephone support groups 3.76 3.59 2.47
23 A plan of action for what to do if something goes wrong 4.65 4.41 2.88
40 To be prepared for future events such as tumour recurrence 4.18 3.94 3.19
Cluster 8: Practical services Average value 4.15 4.18 2.78
5 Information on driving (e.g. legality, contact with neurologists) 4.41 4.47 3.38
16 Patient checklist covering things they may need to consider or do 4.12 4.24 2.38
33 Appropriate accommodation & respite services 4.24 4.06 3.19
36 Checklist to assess the financial needs of the patient & family 3.82 3.94 2.19
Abbreviations    I: Importance (mean); F: Feasibility (mean); E: Existence (mean) 
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Fig. 3 Plot of the relative importance and feasibility of each strategy, sorted by cluster. The Go-
Zone (light grey shaded area) contains strategies rated above the mean for importance and 
feasibility.  
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